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])dring the 197^—75 school year a statewide assessment 
of mathematics performance was cdnduotad as part of ^ the 
HimieBOta Education Assessment Pro-am. ^ This effort %fas 
conducted hy 'the office of Statewide Educational Assessment^ 
Minnesota Department of 'Education, 

Because of the implication for vocational education, 
the Division of Vocational-^Technical Education provided 
support for that part of the study involving 17^y^a3?'^oli 
students* The report which follows descrihes the findings 
of that study as they pertaifi to the matheiaatics performance 
of students in vocational education* 
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SUMl^Y OP THE REPORT " 

This report is derived from state-wide mathematics - 
assessment results regarding mathematics performance of 
approximately 16^000 l^-^year^olds attending Minnesota pub- 
lic Bjad nonpublic schoolE* In addition to student per- = 
formanoB on mathematics items ^ data on students, school 
and district charaoteristios were collected to determine 
their relationship to mathematics performance* The present 
report is specifically concerned with the characteriatics 
of vocational education students as derived from program^ 
school smd district data; and- the relationship between 
these characteristics and mthematics achievement measured 
during the 1974-75 school year* 

!• DeomoOT aphic Data 

Approximately 62 percent of all 17^year-old students 
participating in the study had some vocational education 
courses ^ with slightly less than half of these participating 
in one year* or less of courses* Participsmta were balanced 
in terms of gender at all levels of vocational education: 
11 percent of males suid 12 percent of females had partici- 
p:^ted in the mapcimal number of courses • 

Students who participate in several vocational educa^ 
tion courses (?/i-3 yeaaps in grades ten tturough twelve) were 

1 
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fouiid.to have career aspirations similar to those of students 
with.no vocational education, i.e*, showed in favor, of the 
professions, hut a hi^er percentage (58 versus 25) aspire to 
a skilled occupation. Interestingly, . this increase appears 
to he due to fev/er students ' with vocational education train- 
ing wanting semi-skilled jobs as well as a sli^t decrease in 
the percentage aspiring to professional levels. 

Vocational education students were distributed geographi- 
cally in a somewhat different pattern than were students with 
no vocational education. The latter tend' to be predominantly 
from suburban schools (42 percent) , althou^ 'there were also 
large numbers in small city and rural schools (37 percent),^ 
while the ma-jority of the former were from small city and 
rural schools (57 percent)* Large and medium city schools 
had approximately equal representation among nonvocational 
education and vocational education students* Students at all 
levels of vocational education were distributed by socio- 
economic status in approximately the same form, although a 
lower percentage of students with one and one--half or. more 
years of vocational education were from the hi^est SES level 
than were students with one year or less of vocational 
education. • 

II . ilttitudes of 17-year-Qlds 

Attitudes toward mathematics may be investigated in 
several ways. The most direct way, am.d the one used in, this 
study, was to query students regarding their attitudes* 



Approximately half of the students with no vocational 
education expressed a liking of mathematics. This percentage 
remains stable with increasing nunher^_of vocational education 
courses taken. Further, the proportion of students^ indicating 
they disliked mathematics was similar for those having no 
vocational education (14 percent) and those having taken the 
. ^e at est --amount s of vocatioiial education (15 percent). 

As attitudes toward mathematics appear to be hi^ly 
related to the nvmbeT of mathematics courses taken (without 
speculating as to the direction of "causality) , the number of 
mathematics aourses may also be inspected^ Again ^ the dis-- 
tributions for years in mathematics were nearly identical at 
different levels of vocational education. If there was any 
perceptible change^ it was that fewer rstudents with the 
largest amounts of vocational education had little or no (one 
year or less) high school mathematics (11 percent) versus 18 - 
percent of students with no vocational education, - n 



III Mathematics Achievement ^-i^ 

The crucial questions asked here werei ^ ... 

1* how do students at varying levels ojf^^ypoa- . 
tional education^erfori; 1 ^ . 

2. were there differences in performance as\ a' 
function of type of pro^am^ and ' 

5,, were there different patterns, of -achievement 
within the mathematics assessment for voca- 
tional education and nonvocational education 
students? g ^ ; . 



A* Ovegall performance i As indicated by the following 
information I the comparisons of total mathematics 
performance for vocational and nonvocational stu^ 

- dents was not conclusive. ^ 

ITumber of Years in Vocational-Technical Courses 

Mean Percent Correct . 

None : 52. 3?^ 

% to ^ year - 53*3 

« ' ... 

1) 4^ to 2 years 53*9 

2) 6 to 3 years 55*6 

B. Performance hy Program Area : Mean performance by 
students in various vocational education programs 
' does not appear to differ significantly from the 
state-wide mean of 53 percent^ partioul^ly with 
lower numhers of vocational education courses 
taken* Students in agrihusiness and marketinE>^ 
distrihution propcams scored sli^tly below the 
mean (49*6 percent) while students in businesa 
and office and technical programs scored slightly 
above the mean (5^*5 percent and 55*6 percent^ 
respectively). Some interaction between type of 
program and number of courses taken may^ however i 
occur I the achievement of home economics students 
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with courses declines to 46 • 2 percent, and to 
43*4 percent with five or more coiirses# The effect 
of mmount of \^ooational education is e^rolored below* 

G. Number of VQcatignal Ednoation Courses: Wiile there 
is some .suggestion that performance may decline in 
some programs with increased numbers of comrses^ a 
more detailed analysis in terms^ of clusters of items 
and particular objectives suggests that with increas 
ing numbers of vocational education courses, there 
may be a decline in some areas of mathematics ' 
achievement but an increase in others, 

i ■ 

Generally 5^ it appears that there are areas of mathematics 
in which students with no vocational education perform better 
(quadratics; graphing fuQCtions* finding equation of a ^aph) 
and related areas in which students with the most vocational 
eQucation perform significantly below the state me^. (imow- 
ledge of trigonometric terms 5 identifying a ^aph of a fmxo-- 
tion, involving simultaneous equations, expsmding binomials, 
and finding equation of a^aph)* However, on a set of 
objectives which can be characterized as practical applica-- 
tions of mathematical skills, .students with the most voca- 
tional education^ courses scored signif icantly better than 
the ^oup as a whole ^ Included in this set were taowledge 

10 



of iDasic operations, cbmputational skills ^ interpolating 
and extrapolating from a tables solving verbal problems, 
applying f ormulas , . and comparative buying* ^ The analysis 
of objectives suggest that vocational education students ^ 
tliou^ they may be e^osed to fever hi^er level mathema- 
tical Goncepts^ are proficient in making practical applica- 
tion of their mathematical skills. 
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BODY OP Tm REPORT 

A. Problem i One of the concerns of those involved in 
vocational, education is the- impact^ of career and vocational', ' 
education ^ courses dn""thl .basic skills of student participants*. 
In particular, th OTesent study vms undertaken to assess the 
effects of vocati-:ual education participation on the mathe- = 

^ matics achievement of Minnesota 17^year-olds and to identify 
in--school . variables related to mathematics aGhievement and 
attitudes of students who have not been enrolled in formal ^ 
mathematics courses. Very little data relevant to this con--, 
cern has been collected to date 5 despite the increasing de- 
mand for ^eater career relevancy in the secondary school 
cur^/iculum. / 

B. Goals and Obnectives i The objectives of the pres'- 
ent. study parallel those developed for the Mimesota Educa- 
tion Assessment Prop^am (fffiilP) , adapted to consider mathe- 
matics, achievement and in-school variables related to^ voca-- 
tional educations 

1. To determine the level of performance . of 

17^y6ar--old students in Minnestoa in various ^ 
aspects of mathematical 

2# To delineate the attitudes toward educational 
programs and mathematics education of Minne'- 
* sota 17^7ear-olds ; - 

12 
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3, To 'identify the variables which account for 
'the variation in student achievement and 
attitudes 

4. To report the results to educational 
decision-malcer s . 

G. ■ Descri-Ption i Throu#i mathematics relaH:ed activities 
in career and vocational education there is an e:^ectation 
that students will acquire competency and skills in mathe- 
matics which are relevant to the. world of work. Therefore, 
this study sou^t to identify, throu^ a survey of 16,000 'in- 
school 17-year-olds randomly selected throu^out Minnesota., 
the pro-am characteristics associated x^ith mathematics per- ' 
formance. The survey was conducted as part of a comprehen- 
sive mkT which conduct ed a state-wide study of mathematics 
achievement of 17-year-olds in 1975. 

OoTdes of the assessmeffb instruments and survey materials 
used in this study may he found in Appendix 1 . Where relevant 
statistical tests of mean performance difference (t) were 
computed between distributional ^oups on each in-school 
variable , 



The primary variables explored in the current study are 
those directly related to vocational education partici- 
pation pr derived from it. , " 



D^"'^^' Results I With an ^increasing demand for career 
orientation in the secondary school ourriculuiai and with ( 
^an increasing response to that demand in e^^anded voca- 
tional, edupation curricula, some Important questions may 
be raised regarding vocational education pro-ams* Ihe 
haslc questions around which the data of this report ,may / 
be organized are: • / 

1, who are the students aerviced by vocational 
education; 

2, what relationship does vocational education 
have with students* attitudes toward schooling, 
smd, as the particular emphasis of^ this 
report,' toward mathematics; and 

1 3* what are the mathematical abilities (achieve- 
' ment) of vocational education students so 
compared to si: ate-- wide norms. 
Answers to these questions were sou^t by including inven- 
tory itgrns in the student questionnaire of Minnesota State- 
Wide Educational Assessment of 17^year--old mathematics per- 
formance and examining- relationships between questionnaire 

responses and mathema^tical performance, 

/ - - 
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1. Demo^aphic Data- 

■ _ . ! 

Table 1 displays percentages of in nine 

cross-^tabulated oategorifes* Approximately 62 percent of 
-all students ^ave liad some vocational education courses, . 
with sli^tly less than half of these participating in one 
year or less of courses* Participants were balanced in 
terms of gender at all levels of vocational education: 
11 percent of males eind 12 percent of females have partici-- 
pated in 'the maximal number of courses. 

Students who participate in several vocational educa-- 
tion courses (Z^A - 3. years) have career aspiratio;as generally 
similar to students with no vocational education but a hi^er 
percentage (38 versus 25) aspire to a skilled occupation. 
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is 
"Ul 
3ii 


iS 

kk 
33 


1? 

hi 
30 








b 
0 

75 


■ 0 
k$ 
IS 


0 
2k 
58 


29. 

56... 

12 


SIZE OF ■ ' LARGE CITY 

COI'E-rUNITY SUBURBAN 

IffiDIUM 'CITY 

SMALL CITY/^URAL / 


13 

1 

V 


IS 

26 
9 

li9 


16 

2k 

5? 


11' 

20 : 
1 1 

57 


0 

0 

0 
99 


0 

33 

el 


29 
li2 
ill 
15 










PUPIL LOW 
SOCIO-ECON- ' MIDDLE 
OMIC STATUS HIGH , . 

r~ ^, J - - = 


19 

Sk 
26 


20. 
57 
22 


20 
61 
18 


21 

6U 
16* 


27 
60 
13 


21 
61 

17 


1S 

53 
28 


21 

SU 

2k 


13 

55 
31 


17 

.55 
27 


25 
60 
^k 


USE OF NEITffiH 
CALCULATOR ' CALCULATOR ONLY 
OR COr-ffUTER COI-ffUTER ONLY- 
BOTH 


39 
2k 
1U 

23 


39 
25 
Ii* 

23 


38 
25 
12 , 
25 


39 
26. 
13" 
23 


38' ■ 
27 
10 
■25 


38- 
26 
13 
23 


39: 

22 

Ih 

25 


kk 
16 

• 19 
22 


35 
19 
18 • 
28 


liii 
30 
7 
19 


kO 

30 . 
9 



15 

18 



= yocational education students' are distributed geo^aph- 
ically.in a somewhat different pattern than students 
with no vocational educationi the latter tend to be predom- ' 
inantly from suburban schools (42 percent)^ although there 
are\^alao large numbers in small city suad rurar schools (57 
pe3?cent)* The majority of the former are from small city 
.and rjural schools (57 percent*)* Large a^d -medium city 
schooils haye approximately equal representation among non-- 
vocational education ^d vocational educatibn studfents* 
Students at efll levels of vocational education are distrib-^ 
uted by socioeGonoELic status in approximately tke s^e foKa^ 
although a lower percentage of students with one and one-- 
fealf or more years of vocational education are from the ' 
hi^est SIS level than students with one year or less of 

^ I . _ ■ ■ . . - . ■ " 

vocational education. 

' ^From an .adminigtrative st^dpolnt* it should also' be 
noted that students with hi^er nimbers of vocational edu- 
cation courses are related td^sllghtly lower adjusted main- 
tenance costs per pupil; where as 41 percent of students 
with no vocational education ^11 in the. highest . cost cate-- 
gory ($890)5 the percentage declines with number of voca- . 
tional education courses 5 \to 30 percent for those with 2>4- 
3 years of vocationa:l education. 

/ Lastly 5 the distribution of vocational education stu- 
dents by pro-am is shown in Table's 2 and 3» %■ qualification 
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should be placed on the interpretation of the large' mimber 
indicating participation in vocational health programs; the^ 
questionnaire item was apparently construed as "health.. and 
physical education^" a required part of the curriculum for , 
many. With this exceptioni the largest participation appears 
to be in ' • . 

1* business and office ^ 

2* home economics and . , ^- '-K^ ^ 

5* trade and industrial : programs. 

• ■ ^ ^ ■ ■ 

Por all pro-ams 5 the numbers of students taking ^one or ; two 

' ^ ^^ ^ \ 

courses is several times that of students taking more courses 

2 , Attitu des _ - . 

Attitudes toward mathematics may be investigated in . 
several . ways ; -iflost directly , students were que^jied regarding 
their attitudes* ^ Approximately half of the ^students v;ith no 
vocational education express liking of mathematics, and ^^.his 
percentage remain^ stable v/ith ihcreasing number of-^ voca- . 
tional education courses, ffurther^ the proportion of stu-* 
dents indicating, they disliked mathematics v/as similar for 
no vocational education (14 percerit) and the highest amounts , 
of vocational education (15 percent) ./ 

20 



.As attitudGS toward mathematics appear to be highly 
. related to the number of mathematics courses taken (with- 
out s'pecuiatins as to the direction of causality) , number 
of mathematics- courses taken may also be inspected* Again, 
the distributions for years in mathematics are nearly 
identical at different levels of vocational education* 1% 
there is any perceptible change , it. is that fewer students 
v;ith the largest amoimts of vocational education have had 
little or no (on© year or less) hi^ school mathematics (l1 
percent of these students) versus IB" percent of students 
with no vocational education* , ^ ^ = 

/Fanally, we may inquire as to/,whether some^ aspects o"f 
the raathematical education of vocational education students 

^}differ from that. of nonvocatidnal education students; a 
question reflecting one possible difference is experience 
with computers or" calculators. There are no differences 
among students at different levels of vocational education 
in such experiences. The cmtical variable for calculator/ 

' Computer use appears to be commiaiity size. 
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mm {ii),PEECEfiTlolEciFi vowTioiL/TECiic/iL twim 




^ This based on a sample of |proximately lg,0OQ ]JimM 0m mu thi itati. 
• SmEIIIDE PERFOiiE OF il IMM^^^^^ j - 

,■ ** tater.of|yffltsMntliis category'iVlesste^ ■ 
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NUMBER OF STUDENTS IN VOCATinNAL/TECHNICAL CLASSES 



RAM AREA 




NUMBE'R O F C 0 u;R S E S 




1 OR 2 


3 OR 4 i 


5 OR MORE 


NO, RESPONSE 


NUMBER 


PERCENT* 


NUMBER 


PERCENT* 


NUMBER 


PERCENT* 


NUMBER 


PERCENT* 


■ NUMBER 


MALE 

■ . FEMALE, ■ 


5861 
7138 


• 451 ; 

55 


. 964 
606 


m 

. 34' 


343 
56 


851 
■ 14- 


131 

28 


83S 
IS 


196 ■ 


ISfRIBUTlbN^ MALE 
• FEMALE 


5576 
J6 


48 
51 


' , 642 
753 


, 46 
54. 


65. 
68, 


49 
51 


■ 9 
7 


--55 
■ 44 ' ■ 


218 ■■ 


V. MALE 
FEMALE , 


3002 


bo 

, 44 ' ^ 


icm, 
4377 


4£ 

57 


218 
294 . 


42 
57 


43' 
33 


57 
43 


!221 


S MALE 
FEMALE 


4897 

32,6,2 ' 


60'' 
40 


1452 
5622 


20 

79 


125 
1299 


9 

90 


16' 
246 


6 

94 , 


• .217 


'ICE MALE 
FEMALE ' 


5083 
2741 


65 

35 


1963 
3492 


35 
64 


. 257 
,1046 


19 
79 


, 42 
., 440 


9 
91 


244 


.MALE 

.' " ■ FEMALE 


5703 
7282 


44 - 

^ 55. ., 


1222 
375 


76 ■ 
23 


280 ' 
50 


'84 
15 


84 
6 


93 


219 


■RIAL MALE 
FEMALE 


4030. , 
6977 


36 


. 1953 
652 


74 
25 


, 850 


92 
7 


455 
. 20 

^ - - -{ ■ 


94 
4 


, 222 



:intagis do not always total 100 dua to. non responssi, ^ - . ' 
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The crucial questions to be .asked here weret 

1, how do students at varying levels of Vooa- 
tional education perform; \ - ' ^ 

2* were there differences in performsLnce as ^' 
functipn pf type of pro-am and 

3^ were there different patterns of achievement = 
within the mathematics assessment for voca- 
tion^l education and nonvocational education . 
students. , 

(a) Overall .T^erf or mance i As. indicated by the fQlioWins 
display 5 the comparisons of total mathematics performance for 
vocational and nonvocational students v;as not, conclusive , 

Number _oX Year B_ in_ypcatlo CourseR ,, ' 

- ■ Mean Percent' Oos'rect 

None • 52.'3^ 'd^L 

Yz to 1 year 55,5 

to 2 years ' 33*9 

Zh to J years. 53,6 

(b) " Performanoe by Progyam Area i Mean performance by 
students, in various vocational education pro-ams does not 
appear to differ sipiificantly from ^ the state-wid mean^of . 
33.0 per^ntj particularly with lower numbers of vocationai 



education courses talcen. Students in agribusiness and mar* 
keting/distribution pro-ams scored slightlj below the mean 
(49-6 percent) while students in business and off ice and 
technical pro-ams scored sli^tly above the mean (54*5 per- 
cent and 55*5 percent ^ respectively). Some interaction be- 
tween type of prolan and number of courses taken may^ how- 
ever, occur, The achievement of home economics students with 
3-^ courses declines to 46*2 percent^ and to 43.4 percent with 
five or more courses. The effect of amount of vocational 
education is explored below. 

(c) Number of Vocational Education Oourses : Miile there, 
is some suggest ions that performance may decline in some voca- 
tional programs with increased numbers of courses^ a more 
detailed analysis in terms of clusters of items and particular 
objectives suggests that with increasing numbers of vocational 
education 'courses, there may be a decline in certain areas of 
mathematics achievement but an increase in others. Tables 4 
and 5 indicate achievement' on each cluster^at various levels 
of vocational education (seg Appendix 2 for description of 
clusters) and Table 6 ^ provides the same type of analysis at 
the level of specific objectives. The objectives are described 
in Appendix 3, = 

' Summarizing these analysis 3 it appears that there are area 
of mathematics in which students with no vocational education 
perform better (quadratics; ^aphing functions; finding the 
equation of a graph) and related areas in which students with 



the most vocational education perform si^ifici^tlj below the 
state mean (knowledge of trigonometric terms ^ identifying a 
^aph of a function, solving simultaneous equations, es^and- 
ing binomials, and finding equation of a ^aph) . Hovrever, on 
a set of objectives which can be characrerised as practical 
applications of mathematical skills, students with the most 
vocational education courses scored sipiif icantly better than 
the group as a wholes Included in this set were knowledge of 
basic operations, computational skills, interpolating and 
extrapolating from a table, solving verbal problems, applying 
formulas I and comparative buying^ The objectives are summa-- 
rized in Table 7 suggest that vocational education student 
though they may be e^^osed to fewer higher level mathematical 
concepts, are proficient in making proctical application of 
their mathematical skills. 
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mil 4 

sEVEfiTEEf].yEi.0L0 ijiiiATics mmmi clusters 

TYPE OF miOMECilC/lL CUSSED - 



Hath ClyitirK 


Statewide 
ParformaiiM* 






Hialth 


Hdis Ec, 


Bus, Off,, 


Technical 


Trade 


I Ind, 




137 


■h 


K 


1 




|t 




If 


CI 


91.8 


91.5 


§o;o 


91.1 


91,4 


92,2 


90,8 


92,3 


90.5 


93,1 


93,6 


91.2 


89.8 


91,0 


89.7 


C2 • 


, 61.3 


37.9 


60,4 


55.3 


48.3 


61,8 


55,1 


58.5 


50.9 


62,2 


58,4 


56,4 


63,3 


61.0 


62.9 


C3 


51,8 


48.8 


49.9 


48.3 


^44.4 


52.3 


44,2 


49,7 


43,2 


54.5 


55,4 


55.2 


51.1 


51.3 


47.3 


PI 


51. § 


S5.8 


S6.2 


56.6 


48,7 


62.9 


55.1 


59.5 


52.6 


62,7 


59,0 


62,5 


65.1 


59.3 


58.3 ■ 


■ B1 


61.6 




56,9 


57,5 


52.6 


62,5 


55,6 


19.5 


53.9 


63,0 


57,4 


64,3 


65.3 


60,7 


61.2 


G2 


§2.i 


48.4 


51.5 


47,8 


41.9 


53.0 


47.5 


49,9 


41.7 


52.7 


47.7 


55,7 


57.5 


52,8 


55.2 


Al 


■ 49.4 


46.1 


45.2 


46.0 


36.8 


52.6 


45.0 


49.9 


42.0 


53.8 


47.6 


53.5 


54.3 


48.9 


46.9 




35,2 


31,2 


30,4 


31.9 


24,7 


35.9 


30.7 


33,2 


23,1 


36,5 


31,4 


37.6 


36,9 


33,4 


32.3, 


n ' 


§1.4, 


48,8 


49,4 


48,9 


41.0 


52.0 


45.8 


49,4 


42.9 


52,2 


48J 


54,0 


55.3 


50,9 


51.4 


FSl 


63.4 


52.4 


62.6 


60,5 


55.0 


63,8 


55,0 


61.1 


54,0 


64.9 


62,8 


67,4 


64.9 


64,0 


64,3 


PS2 


44,8 


40.0 


40.9 


40.0 


36,1 


44.5 


38.2 


42.5 


37j 


45.2 


41,6 


45,1 


46,1 


42,7 


40,0 


H] 


S8.4 


?3.4 


?3.5 


69,0 


60.9 


74.7 


69.6 


72.5 


63,1 


74.6 


68.6 


82,3 


78.7 


75,8 


77.3 


SP 


25.1 . 


23.2 


24.3 


24,4 


19,4 


25.8 


16.7 


23.6 


21,3 


25.7 


■23,0 


26,0 


24.8 


24.4 


22.3 


31 


m 


64,9 


65.1 


66,4 


66,7 


72,3 


60.9 


59,4 


66J 


74,2 


71,2 


71.9 


70.6 


70,1 


65,4 ' 


Tl 

— r - 




18,3 


16,9 


14.4 


15.1 


19.9 


17,2 


1,7.9 


16.4 


19.9 


14.i 


22.6 


20,S 


19.Q 


17.4 



*Ind1citii the ivirige pircent of Itims eorrict'fQr.HtiinisoU 17-yeaf-9ids. 
Qi Sii appendix for diicrtptlsn of elyitari, 



.TABLES 

WER OF %m u mmiimm, courses (10-12) 



Cluster 
(fluiiibtr, of Items ) 



CI 

C2 

C3 
PI 

Gi 

02 
Al 



12) 
(10) 

(9) 

(12) 



(25) 



A2. (2?) 
II 31 (14) 

FSl 

PS2 

HI 
SP 



31 ' ■ 
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(40) 

(3) 
(i) 




Coinputation wltli 
whole nuoibers 

Concepts and compu- 
tatioii witli eoiiimn 
fractions 

Concepts and compy- 
tations with dael- 
iiia] numbers ' 

Properties of 
numbers 

Recognitton of 
geometric prop- 
erties 

Applications of 
geoiiietric prop- 
erties 

Alnebraic expres- 
sions 

Algebraic applica- 
tions 

Interpret graphs, 
tables and maps^ 

Oasi'c problem 
solving ■ 

Advanced probleiii 
'solving 

Heasyre;flgntj,^5tePis 

Statistics and 
probability 

Setr 

THpoptry ' 



"iMsnoRREcr 



Number of years in 



91.4 

60.0* 
M.3* 

ill 

ai.i 

51.9 

49.0 
34.8 

m 

i.l* 

44.1* 

58.1 
25,1 

M.T 

W ■ 



/QGational/Techicai (^^ iW) 



1^-2 



91,9 

61.0 
512 

60.9 
62.?* 

§2.0 

50,0 

36.3* 
51.8 

62.9 

45.4^ 

59,3 
25.7 

m 

21,0 



92.6* 

63.1* 
54.2 

62.8* 
62.3 

63.6 



60.6* 



35.2 
51.7 

65.3* 

45.4 

58.0 
24.5 

73.2* 
19.9. 



Ik ^2 



92.8* 

64.4* 
55.5* 

62.3 
'61.4 

64J* 

,48.6 

34.5 
62.7 

66.6* 

45.4 ■ 

58,1 
25.3 : 

72.1 
16.8* 



ire voc/tech signlflcantl. 
above state mian 

Less VQc/tech<mora voc/ 
tech 

Lass , voc/tech < mora ml 
tec' 



CM 



Host voc/tech s 
above state mean 



Less voc/tech <mori ml 



■No VQc/tech signiflMntly 
Mm ititi mm 
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Host voc/tech' sipificantl, 
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TABLE 6 


■ 


i 


OBJECTIVE ANALYSIS 


17-YIAR-OLD MATHEHATICS ASSESSMEKT 




Objective Descriotion 
lumber of items) "escnpcion 


iNunibgr of 


Yeflrs in Vpcotionsl/Ttchnic^l dg^ig) 
(PorcGnt Correct) 


Conmint 


None 


^ - 1 1% - 2 ZH - 3 








iU-im) (fW466j (H-im) 





IA1 
lAZ 

lEl 

IE2 
IFl 



I I 

I J- 



(3) 

(5) 
(4)' 

C7) 
(2) 

(4) 
0) 

(3) 
(3) 

{3)^ 



feiowledge of basic 95*85*. 
add,', sub*, mult, 
and div. 

Knov/lDdgo of por= 40.8 

cent md ratio 
Knowledge of f(x)i 46.8 

log X, exp X, expon- 

tntial notation, car- - 

tesian pairs 

Knowledge of terms: 61*7 
variable, coordinate, 
ete. 

JOiov/ledge of ternis^ 33*0 

functions* inverse 
lOiOv/iedge of terms s 75,9* 

parallel , similar, 

ra^, etc* 

Knowledge of figures ^ 88.3 
eircleSf polygons s 
ttc. 

Knowledge of terms: 57.1 
ilem* analytic 
geometry i slope, etc* 

Knowledge of terms: 21*4 
trig* - sine, cosine, 
ft* trianglei etc. 
Knowledge of trig* 22,8^ 

functions: 30-60-90 

trn. 45-45-90 tri. 
Knowledge of geometric 37.9 

facts 



57.12 

40*1 
47.5 

63.6 

39,8 
78.3* 

89,2 

55: 5 

22,4 

25.4* 

38,4 



97. 2S 

43,2 
46*9 

63.4 

40,9 
78,2 

91,3* 

57.0 

21,4 
23,5 
35,5 



57.4$ 

44,7* 
45,8 

62.1 

39,1 
77*0 

90.2 

53,6 

16.5* 

24.3 
36.5 ' 



Less voc/tech<mofi voc/ 
tech 



Host voc/tech significantly 
below state mean 



1 K 
I L2 



•I Q 
I R 
I S 



IIA 
IIB 

II e 

lyi 

IIJ2 

11 N 

IIP 
HQ 

IIR 
IIS 



(3) 
(3) 

(1) 

(6) 

b) 

(15) 
(8) 

(2) 
(2) 

0) 
(3) 



CD 

(2) 



Lav/s for expon- 

ants and logs 
Identify graphs: 

parabola, hyperbola, 

ellipse 

Scientific notation 

Metric System 

Nec, and suff* con- 
ditions, inversei 
etc, 

Computitlon v/lth 
approximate data 

Manipulation of alge- 
braic expressions 
(lit degree poly- 
nominals) 

Conversion relations 
in measurement 

Solving simultan- 
eous (linear) 
equations 

Sol ving simul tan- 
€0us (linear and quad) 
equations 

Interpolation and 
eKtrapolation with 
table 

Synthetic division 

Expanding a binomial 

Rear'ing graphs 
Using formulas 



40,9 

33.1 



71* 
71, 

48. 



78.4* 
45*3 

30.1 
13.6 

11,3* 

55.2 



5.1 

29*9 

91 .8 
74.6* 



40.9 

38,8 



67.6* 

72,2 

52.4 



79,5 
45.8 

30,7 
13.5 

15.9 

54.5 



3.1* 
30.2 

93,2 
75.5 



43.0* 
35,0 



74.4* 

71.3 

51.9 



81,8* 
46.2 

29.3 
12.0 

16,9* 

&4,9 



5.6. 
30.3 

94.3' 
78.2* 



38.7 
32,2* 



73*6 
71.6 
57,4* 



82.1* 
45,2 

29,7 
9.2* 

12.3 

58,2* 



3.1 
26,1* 

93,8 
79,2* 



♦ Indicates significant difference (p^.OS) from state pe^^cantage correct for objective. 



Most voc/tech significantly 
below state mean 



La^s vQe/tech<more voc/ 
tech 

Less^ 1 jc/tech<rnore voc/ 
tce.i 



Most voc/tech signif icantT; 
below statf mean 

lass voc/tech <more voc/ 
tech 

Host voc/tech ilgniflcantl: 
above state mean 



Host voc/tech signif icantl ■ 
belov/ state mean. 

Lass yoc/taeh <more voc/ 
tech 



ERLC 



24 V 
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OBJECTIVE ANALYSIS 17-YEAR-OLD f'ATHEMATICS 



Object?vG 
[kroiber of 1 




DesGrlption 


Number 


of Years. In 


Vocational/Technical {in.iPi 




terns) 




iPePCent Correct) 








None 


% - 1 


lis - 2 






f fTl 




tn ©n6 variable 




* 

48.8 

- 


.48.8 


47.6 


LeiS voc/tich signiffci 
below state inean 


IIT2 




Solve equations and 
















i llE^UQ i f ^uygyl 




26,3* 


23,2 


21,4* 


Less voc/tech > ir^ore vo 


na a y ra pn Q T a 




43.8 


42.8 


46.0 


tech 






function (iineflr) 












Make a graph of a 


23*0 


25*0* 


23.3 


19,7* 


Less vpc/tech>fnore voc, 
















tech 




(2) 


and hiGhor^ 










• 4 I 


riiiUiiiy i.^uauiUii or 


10 A 
1 ^ ^ o 


19.5 


17,7 


15.4* 


Most voc/tech significii 


- A 1 AOC 


n ^ 


graph (1 inear) 










below state rean 


rinQing eU4aLiDn or 




8,2* 


4,6* 


2.3* 


Less voc/tich>r^re voc^ 






graph (quad 








. ^ • 


tech 






III^JIL^i 1 










IIIJ 


U) 






20,8 


19,S 


20.^ 








nteaHt Hiodgi^nidn, 6tc 














Transl ati ng vgrbs 1 


bp, i 


57. S 


58,7 


60,8* 


Host voc/tech slgnificir 


niL 


b) 


to niath ssntenci 










nbove State mean 


Illustrating geonu 


57,0 


54,1 


55.9 


55,0 








'theorem by niaking 














sketch 












IVA 


(1) 


Solution of trianglas 
using trig, ratios 


n,3 


13.3 


12,2 


^ 10,5 




IVCl 


(3) 


Solving verbal probs. 


42.9 


44,9 


44,9 


47,7* 


^lost voc/lech significa^ 




(3) 


^sifnple linear, one 

Vdr lap 16/ 










above state mean 


' I VC3 


Solving verbal probs. 
(1 or more var. » 2nd 


24.0 


23*8 


23,9 


£3,M 




lit.. 


(2). 


degree equation) 












Interp. tables U 
graphs 


69.8 


71,7 


70,2 


74,2* 


Most voc/tech jSignificir 
above state ir,aan 


I VP 

• f r 


(6) 


App lymg^^ t-orniu las 




56,1 


59,8* 


59.8* 


Less voc/tech < more voc/ 




(3) 


LOnipUtmy witn 










tCCfl 


1 Yn 




. 34,3 


34,5 


30.7 






0) 


coniplex nufnbfirs 














Locdting a flaw 




22,4 


20,9 


20.8 






(1) 


in geofn, proo , 














Locating a flaw In 














0) 






10,9 


10.6 


11,7 




IVR 


Solving shop 




17.0 


20,5 


19,6 








problems 














Estirnatlon 




59,3 


58,8 


60.0 


Ho ve/tech significantl 


IVY 


(1) 












be\ow st^te mean 


Translation of 
pryDiEm inLO 


41,8* 


48.0 


45,1 


46,5 








flow chart 














Solve consunier 
problems: tax. 




62,0 


64,8* 


66.5* 


Less voc/tech<rinore voc/ 
tech 


VA 


/PI 


ins, » ete. 












Oeomotrlc experl-^ 


43.3 


51,0 ^ 


51,5 


52,7 








Fnents 










\ VB 


Patterns h Q@n^r= 


60.4 




62,3 


62,6 




vc 


(6) 


conf igura tions 












Solving novel probs.p 


30,8* 


41,0 


41,3 


41,4 


Ho voc/tech significir.tl. 


VD 


(2) 


pu££ 1 es 










below state resn 








53,1 


55,6* 


Less voc/tt£h<rri3re voc/ 


VF 


M) 
(1) 


Budgeting 


29.S 


30.5 


30,9 


33,4 


tich 


VH 




WW* / 


53*5 


51,5 


52,4 , 




VP1 




In consunior ad 












[Ti'bb. lolv-i counter 




' 51 S 




52.8 


Ho voc/tech significant^ 


VP? 


(Z) 












below itate irian 


Problem solving: 


35,7 . 


33,7 


35.8 


36,9 








use of similar case 










■ - 






rroDti { V « ^ / LuOKi ny 




51.7 


53.7 


50.6 






* ,4t cxtrenes 








VP4 


(2) 


Prob. SolVti Assume 




52.7 


St. 7 


N 11.9 






<5) 


aniwer knovm 
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Prob. solv.i Analysis 67.4 
Of problems. 


25 


68.1 


68,2 





TABLE 7 

• ■ I 

mKi OF nmm 



Objectives on which students with fiO voe/tech, 
or the least voc/tech performed significantly 
better than tha qroup as a whole 


Objectives on which students with more or the most., 
voc/tech performed significantly' better than group • 
as whole . . 


1112 - Solving equations and inequalities of quadritics ■ 
IIIil2 - Make a graph of a fynction (quadratic and higher) 
IIIB2 ■ Finding equation of graph (qyadritlc and higher)- 

Objectives on which students with the most voc/tech were 
significantly below the group mean . 


Wl . Knowledge of bask add., sub., mylt., and div. 

IS « fecessary and sufficient conditions, inverse, etc. 

IIA - computation with approximate data 

IIJ2 - Solving simultaneQUi (linear, and quad.) equationi' 

Ilfl - Interpolating and extrapaling with table 

IIS ■ Using formulas ' ' ' ^ 

IIIK - Translating '.verbal to mathematical itatenient 

IVCl - Solving verbal problams; simpla linear with m 

variable . 

IlfE - Interpreting tables and graphs 

W ■ Applying formuiai 

IM ' Solving consumer problemi . , 

VD - Comparative buying • ' .' 


M ■ i(nowledge of trig terms 
IL2 ■ Identify graph of functions 

i 

IIJI - Solving siinultaneous linear equations 
HQ ■ Expanding a binomial 
, IIIBl • Finding equation of a graph (liniar) 
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E. Evaluation s The present study has attempted to 
determine the characteristics of students served by vocational 
education pro-ams , their attitudes toward mathematics ^ and 
theib mathematical achievement* In terms of the information 
provided by the IffiAJ instruments and survey data, it has been 
possible to determine that vocational education students 
1. .excel in some practical applications of 
mathematical taov/ledge , 

2* show sli^tly lower performance in advanced-^ 
theoretical- areas ^ and \^ 

3- their attitudes toward mathematics are -not 

substantially different from thbse pt studerits 
who have not participated or participated less 
in vocational education courses , 

Suggestion of limitations and further desiga refinements are 

made below. 

Conclusions^ imTPlicat uons and recomme^ations : 2he 
major conclusions of this study may be summarised as follows: 
1* . Vocational education students are similar in 
many demographic characteristics to nonvoca- 
tional education students; the major differ-- 
ences are that vocational education represent 
small city and rural schools to a greater 
extent, underrepresent the higliest SES l^el, 
and tend to be related to sll^tly lower 
adjusted maintenance costs per pupil. 

" ■ ' . ' ' ■ ^ -3.7 



2* Vocational educational students show the same 
distribution of attitudes towards mathematics 
as nonvocational education students t and have 
taken equivalent numbers of mathematics courses 
as the general hi^ school population. 

5* Vocational education studentfi do not signifi- 
cantly differ from nonvoeational education stu- 
dents in overall mathematics achievement; they 
may, however^ perform better in termti of prao« 
' ' ■ tioal applications of mathematical skills and 

sli^tly "below the overall mean in more ad- 
vanced and/or theoretical mathematical concepts. 

The implicaticriB of th^^e bindings seem similarly strai^t- 
forward: 

1, v^oai;icnal education is not sigaif icantly^ 

E i^ate^ to attitudes toward^ participation in ^ 
or benefit from mathematics courses in terms 
of either boost J ag or depressing performance ®n 
the measures '^^ed here. On general measures, 
the distribution of vocational education and . 
nonvoeational education students do not differ 
si^ificantly, 

2* If there are differences in mathematics achieve- 
ment 1 they appear at the level of particular 
objaot Ives and indicate- the relative success of ^ 
• vcc .1^' .or^al education programs^ the vocational 

: = _ . -28 _ ' " . ; , ' / 

ERIC . 



- education students performed significantly 

better in terms of practical applications of 
mathematics and "real-world" skills* 

■ ■ o ■ 

The major recoranendation to be made followins this study is 
that the ad hoc naturae of the ob-jectives analysis should be 
corrected: irocational educators should be encouraged to 
formulate mathematics obQectives in which their^ students are 
trained^ such that a specific prediction of achievement 
differences mi^t be tested. 



33 



29 



